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INTRODUCTION
Like many countries of the world, Morocco's mountains are centers of plant-diversity and endemism. Studies confirm that mountains are undoubtedly a reservoir of biodiversity and that the main areas for endemism in Morocco are located in the Rif and Atlas mountains, especially at high altitudes and peaks (FENNANE 1987; BENABID & FENNANE, 1994; FENNANE, 2004; FOUgRACh & al., 2007) . Mountains are also considered favorable environments for rare plants.
Located in the mountainous part of the Boulemane province, the Marmoucha region exemplifies the typical physical and bioclimatic characteristics of the structural entity generally referred to as the Folded Middle Atlas. These include altitudes of more than 1500 m and a subhumid Mediterranean climate with very cold winters. The region is also characterized by the presence of quite diverse ecosystems including oak, cedar and juniper forests, alfa steppes and high altitudes pastures where xerophytes predominate.
While working with goat farmers in the Aït Bazza community (NASSIF & EL AMIRI, 2011) , it was necessary to study pasture plants. As we were trying to learn about prevailing ecosystems and plants, we become fascinated by the plant diversity in such a limited territorial area. Conducting bibliographical research to increase our understanding of the study area, we were surprised by the lack of information at all levels. In the process, our concerns with issues of mountain biodiversity conservation, documentation, and preservation of local knowledge systems led us to start an ethnobotanical exploration in 2008. Since then, fieldwork was intensified and the territorial basis of Aït Bazza was extended to include the neighboring communities making up the Marmoucha area. Most importantly, one of the objectives was to identify the plants present in the Marmoucha territory and to assess the plant diversity in that area. This paper presents the floristic analysis of plants collected in Marmoucha.
MATERIALS AND METhODS
Several methods and research techniques have been used. They include questionnaire surveys, working with key informants, and transects across the Marmoucha territory. Since 2008, several fieldwork activities of varying duration were conducted in the study area. The last fieldwork took place during May of 2012. The main goal was to generate significant primary data. Most important techniques used with relevance to this paper are:
-A survey of 70 goat farmers at Aït Bazza. Although the survey questionnaire focused on goat production, there were questions on pasture ecosystems and vegetation.
-A series of interviews to men and women, which are from the four rural communities of Marmoucha.
-A series of direct observations on the basis of pre-determined transects across the study area (forests, steppes, mountains, along the oueds, near the springs) to ensure adequate coverage of relatively different ecosystems. Unidentified plants were collected for subsequent identification.
In addition, several personal communications were conducted with researchers and academics from various national and international institutions working on plants.
The botanical nomenclature adopted is based on the most relevant documents on Morocco's flora in order to find and verify plant names and their synonyms and to avoid controversial sources of information. Frequently used references are the five volumes of the synonymic index of North Africa plants ( DOBIgNARD & ChATELAIN, 2010 -2013 and the two volumes of the vascular flora of Morocco (FENNANE & IBN TATTOU, 2005; IBN TATTOU & FENNANE, 2009) . Additional references include the two volumes of "Flore Pratique du Maroc" (FENNANE & al., 1999 (FENNANE & al., -2007 and the 16 volumes of the "Flore de l'Afrique du Nord" (MAIRE, 1952 (MAIRE, -1987 .
RESULTS AND DISCUSSION

LOCATION AND MAIN ChARACTERISTICS OF ThE
STUDy AREA Administratively, the Marmoucha area refers to the territorial entity covering the municipality of Imouzzer Marmoucha and the following four rural communes: Aït Bazza, Aït Elmane, Almis Marmoucha, and Talzemt. This entity is part of the Cercle of Boulemane, Boulemane province.
geographically, the study area is located in the structural entity indicated in the literature as the Folded Middle Atlas. Boutayeb stated that this part of the Middle Atlas consists of five rows of plain synclines separated from each other by four anticlinal axes. The whole entity is fashioned in limestone and marno-limestone, mainly jurassic series (BOUTAyEB, 1996) . Located in a highly mountainous area, the Marmoucha territory is not uniform in terms of altitude. In fact, altitude levels vary between 1400 m to over 3000 m. The municipality of Imouzzer Marmoucha, which is the urban center of the region, is located at 1650 m (PEyRE, 1976; RAhOU, 1996) . high altitudes cover most of the study area. More precisely, with the exception of Almis Marmoucha where the altitude amounts to 1600 m and the mountainous terrain covers 60% of the commune, mountain topography covers between 75% and 86% for Talzemt and Aït Bazza. The rest of the territory consists of basins and valleys near the oueds.
The study area is entirely subject to a Mediterranean climate. It has different bioclimatic and vegetation stages. The main bioclimates are:
-Mesomediterranean (1400 to 1800 m) -Supramediterranean (1800 to 2200 m) -Montanomediterranean (2200 to 2700 m) Precise climate data on different altitudinal gradients in the area are rare or they do not exist. On average, annual rainfall varies from less than 200 mm in the east to 800 mm in the west (BOUTAyEB, 1996) . Based on the meteorological station at Imouzzer Marmoucha, PEyRE (1976) gives an average of 438 mm. To explain the low value of rainfall despite the altitude, Peyre wrote, "Despite its altitude and its apparent position in the wind, the station of Imouzzer Marmoucha is not watered because it is partially protected by Tichoukt (2400-2700 m), which blocks much of what remains of moist air masses that have crossed the mountains dominating Azrou and Ifrane" (PEyRE, 1976) . Two decades later, RAhOU (1996) reported for Imouzzer Marmoucha an average annual rainfall of 450.9 mm during the period of . The exact amounts of snow are not known, but it is noted that the mountain peaks receive snow between November and May.
With respect to soils, BERkAT AND TAzI (2006) report that brown soils and rendzinas are dominant in the Middle Atlas with lithosols and regosols on steep slopes. As part of the folded part of the Middle Atlas, the study area is characterized by the predominance of clay and limestone soils (BOUTAyEB, 1996) , followed by loam and sandy soils. The study area is also characterized by a great diversity of natural ecosystems including green oak and cedar forests, alfa steppes, and high altitude pasture ecosystems.
DIvERSITy OF MARMOUChA'S FLORA First, it must be pointed out that the inventory of plant species established in the Marmoucha area is far from exhaustive, but it is very likely that the species recorded represent the majority of the local flora. The number of spontaneous and cultivated species recorded is of 508 (Appendix 1) representing 13% of Morocco's vascular flora which counts 3913 species according to the latest statistics (FENNANE & IBN TATTOU, 2012) . Recorded species belong to 83 families and 325 genera representing 54% and 33% respectively of total national families and genera. Table 1 and Figure 2 list the families according to the number of species inventoried. Of the 83 families identified, 10 families have more than 10 species and 40 families are represented by a single species. Asteraceae is the richest family in the local flora of Marmoucha. With 92 species, this family constitutes 18% of the total reported. In second and third places, the two richest families are respectively the Poaceae and Fabaceae.
Representation and matching local flora and national flora
As indicated in Figure 1 , there are eight families with more than one hundred species in Morocco's flora. With 550 species (Table 2) , Asteraceae ranks first, followed by Fabaceae and Poaceae in second and third places with 424 and 355 species, respectively. The Brassicaceae, Caryophy llaceae and Lamiaceae count 212, 204 and 202 species, respectively. Occupying the 7th and 8th ranks, Apiaceae and Scrophulariaceae count 153 and 134 species respectively. (2012) indicates that the number of strict endemics amounts to 640 species, which is 16.3% Table 3 presents the classification of the eight richest families of the local flora in relation to their position in the national flora. It indicates a clear correspondence between the positions of the richest families in the local and Moroccan flora with slight ranking differences except in the case of the Rosaceae. In other words, the Rosaceae comes in seventh position in the local flora of Marmoucha while it occupies the 13th place in the national flora. This correspondence is not surprising given the diversity of ecosystems in Marmoucha's territory, ranging from forests of cedar or oak to mountain pastures of xerophytes. The Rosaceae's visible difference can be explained by the mountainous character of the study area being extremely favorable to the growth of Rosaceae in both spontaneous and cultivated forms. Based on Table 4 , two important remarks seem necessary. First, the number of endemics in the study area is significant. It amounts to 43 species and subspecies belonging to 14 families. The Asteraceae count 10 endemics. Second, the numbers of Moroccan-Algerian and strictly Moroccan endemics compared to other categories of endemics are rather significant. In Morocco, endemics, especially those strictly Moroccan, are still plagued with serious shortcomings. In general, they are the least-studied and least-known species of the national flora. Based on our modest experience with bibliographic searches both in the literature and in the databases available in the Internet, it was noted that when the species was a strictly Moroccan endemic, information, photos and references become scarce. Available information is preserved in specialized institutes and centers where the species specimen is kept.
The importance and need for botanical and ethnobotanical research on strictly Moroccan endemics in particular are justified in more than one respect (hSEINI & kAhOUADjI, 2007; hSEINI & al., 2007; SALhI & al., 2010) . Endemics shared with neighboring countries are relatively well studied compared to exclusively Moroccan endemics. Until now, information on the latter is rare. It is paradoxical that there is a lack of information on native plants, while these plants need to be better understood to be protected, valued, and preserved, at least theoretically. Moroccan endemics deserve more attention and special efforts to know and to preserve them and, by the same token contribute to the universal knowledge of plants and biodiversity conservation.
RARE AND ENDANgERED PLANTS IN MARMOUChA
In Morocco, the floristic diversity both nationally and locally is exposed to the pressures and threats caused primarily by direct and indirect human activities. BERRAhO & al. (2006) report that the impact of various human activities goes against biodiversity preservation and sustainable management of natural resources. According to these authors, "in extreme cases the negative impact of these activities led to the irreparable loss of animal and plant species and irreversible damage to some ecosystems" (BERRAhO & al., 2006) .
As noted earlier, the first catalog for rare, threatened, or endemic plants in Morocco Table 3 Ranking of the first eight richest plant families in the flora of Marmoucha compared with their rank in the national flora. For every family the number of species in the Marmoucha area (N. Marmoucha), the rank in the local flora (Local Rank) and the Rank in the National flora (Nat. Rank; number of species, n.) is detailed. vulnerable (or appears to be), could become rare in the short term. Inventoried plants in Marmoucha considered rare or threatened comprise 37 species and subspecies belonging to 16 families. With 9 species, the Asteraceae is the family containing the most rare and endangered species, followed distantly by the remaining families.
CCONSERvATION AND PROTECTION OF LOCAL PLANT DIvERSITy
Beyond the immediate uses and services that the Marmoucha people derive from their floristic resources, the most important value of this heritage lies in plant genetic resources and its contribution to national plant diversity. For these reasons, the preservation and conservation of these resources are of outmost importance.
In other words, in the case of Aegilops for example, its highest value is not in its use as feed but in its potential use as a breeding parent and the possibility of extracting disease resistance genes or other interesting traits. In fact, many wild species are used in breeding programs. Scientists, particularly breeders and genetic resource specialists, are unanimous on the importance of wild species for plant improvement activities and the development of new varieties of cereals, fodder or food legumes. If we take the example of cereals, Aegilops, which is abundant in these mountains, is actually used in crosses of hard and soft wheat to improve their resistance to disease.
Since the United Nations Conference on Environment and Development (Earth Summit) in 1992 and the Conference of Parties to the present, the issue of biodiversity conservation has taken a new dimension. Morocco ratified the Convention in August 1995 and therefore is called to comply with the CBD and COP decisions. For example, Morocco is called to undertake activities towards the achievement of the 16 targets of the updated global Strategy for Plant Conservation (gSPC) 2011-2020.
In his article on floristic research in Morocco, FENNANE (2008) explicitly described the situation in Morocco in relation to the initial gSPC 2002-2010. As pointed out by the author, the strategy aimed at the achievement of 16 targets by 2010. For Morocco the task is non-achievable under prevailing conditions. The author looks at five targets as examples to support his assertion. Selected targets are the following: -Target 1: A widely-accessible working list of known plants, as a step towards a complete world flora.
-Target 2: A preliminary assessment of the conservation status of all known plant species at national, regional and international levels.
-Target 5: Protection of 50% of the most important areas for plant diversity assured.
-Target 7: 60% of the world's threatened species conserved in situ.
-Target 15: The number of trained people working with appropriate facilities in plant conservation increased, according to national needs, to achieve the targets of this Strategy.
In Fennane's words, targets 1 and 15 can be achieved if there is the will, but the other three targets had no chance to be achieved by 2010 (FENNANE, 2008) . According to this author, "In fact, before conservation and protection, one must know targeted species or environments. But so far, our knowledge in these areas is imprecise, fragmentary, and non-updated" (FENNANE, 2008) . It must be pointed out that the updated gSPC 2011-2020 is more demanding and presents even greater challenges for Morocco.
Until today, Morocco's flora still experiences serious flaws. In their recent article on the latest statistics concerning Morocco' vascular flora,
Fatima Nassif & Abbès Tanji
Floristic analysis of Marmoucha's plant diversity (Middle Atlas, Morocco) The Marmoucha area is an example of the many local mountainous areas where plant diversity is substantial, where endemics are important and where rare and threatened species need further work. It is thus urgent to pay greater attention to the changing dynamics of local and regional flora in Morocco. Some regions are more exposed to exploitation and pressure than others. Scientists and concerned actors in diversity conservation are unanimous regarding the need and the urgency to know, protect, and preserve the national floristic heritage and its local and regional variants.
Floristic analysis of Marmoucha's plant diversity (Middle Atlas, Morocco) CONCLUSION Throughout this article, it is clear that Marmoucha's geographical, ecological, and cultural specificities are accompanied by high plant diversity. Until today, the Marmoucha people, whose main economic activity is small ruminant production, continue to draw their livelihoods from available plant resources. Because of natural as well as human factors, the fragility and vulnerability of this mountainous environment are increasing and the plant resources are at risk of degradation and erosion. Under such conditions, the people's vulnerability is also increasing. Sustainability necessitates a balance between production of goods and services, their use by the people and the preservation of the resource base unique to this environment.
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To a certain extent, Marmoucha can be considered representative of other fragile, underdeveloped mountain communities with high poverty and vulnerability rates. In these situations, it would be neither wise nor fair to these areas and their people to establish large protected areas or select species for reforestation on exclusively ecological criteria without any consideration of the people's needs. The challenge is not in the choice of technical solutions and their implementation but in their reconciliation with the socioeconomic conditions of these communities and the sustainable use and management of available resources.
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